Chronic iron overload induces functional and structural vascular changes in small resistance arteries via NADPH oxidase-dependent O2- production.
Iron overload leads to excessive free radical formation and induces cardiovascular dysfunction. Thus, our aim was to investigate the structural and endothelial modulation of vascular tone induced by chronic iron overload in mesenteric arteries. Rats were divided into two groups: the control (vehicle) group and the group treated with iron dextran for 28days (100mg/kg, 5days a week). Chronic iron overload altered the following morpho-physiological parameters of third-order mesenteric resistance arteries: decreased lumen and external diameters; increased wall/lumen ratio and wall thickness; decreased distensibility and increased stiffness; and increased pulse wave velocity. Additionally, iron overload increased the vasoconstrictor response in mesenteric arterial rings in vitro but did not affect the relaxation induced by acetylcholine and sodium nitroprusside. It is suggested that iron overload reduces nitric oxide bioavailability by increasing free radicals, because L-NAME did not shift the concentration-response curve to phenylephrine, but L-NAME plus superoxide dismutase shifted the curve to the left. In vitro assays with DAF-2 and DHE indicated reduced NO production and increased superoxide anion (O2-) generation in the iron-overloaded group. Furthermore, tiron, catalase, apocynin and losartan induced reduced reactivity only in iron-overloaded rats. Moreover, increased ACE activity was observed in the mesenteric resistance arteries of iron-overloaded rats accompanied by an increase in gp91phox, catalase, ERK1/2 and eNOS protein expression. In conclusion, these findings show that chronic iron overload induces structural and functional changes in resistance arteries, most likely due to a decrease in NO bioavailability resulting from an increase in O2- production by NADPH oxidase.